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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-6, 8-10, 12-13, 15-21, 24-27 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,850071 to Makiguchi et al. 

Makiguchi et al. disclose an apparatus for thermally processing large area substrates substantially as 
claimed and comprising: a chamber (25); a plurality of processing zones disposed in the chamber 
(column x, rows x); and a lift mechanism (28) coupled to the plurality of processing zones and adapted to 
vertically position the plurality of processing zones within the chamber, wherein each zone further 
comprises: an upper heated plate (40); and a lower heated plate (40) adapted to support a first large are 
substrate therein. 

3. However, Makiguchi fails to explicitly teach an unheated plate adapted to support a second area 
large substrate thereon, the unheated plate deposed between the upper and lower heated plates. 

4. Makiguchi et al. do however teach that each of the plates in the chamber is adapted so that the 
temperature may be individually controlled (from power source) so that different heating temperatures do 
not arise between high positioned substrates and low positioned substrates (column 4, rows 59-65). 

5. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided any of the plates in Makiguchi et al. as unheated (by controlling the power 
supply) in order to avoid different heating temperatures between high positioned substrates and low 
positioned substrates as taught by Makiguchi et al. 

6. With respect to claim 2, the lower heated plate further comprises: at least one heating element 
provided with a greater heat capacity along a first edge of the lower heated plate relative an adjacent 
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second edge of the lower heated plate. Makiguchi et al. teach that the heater wires embedded in the 
panel heaters may be divided into regions so that the supply of power to the heater wires in each region 
can be controlled individually (column 4, row 65 through column 5, row 5). 

7. With respect to claim 3, the lower heated plate further comprises: a first heating zone; and a 
second heating zone controlled independently of the second heating zone. Makiguchi et al. teach that 
heater wires are disposed in each plate and that the heater wires embedded in the panel heaters may be 
divided into regions so that the supply of power to the heater wires in each region can be controlled 
individually (column 4, row 65 through column 5 t row 5). 

8. With respect to claims 4-5, the lower heated plate further comprises: a first heater disposed in the 
first heating zone; and a second heater disposed in the second heating zone. Makiguchi et al. teach that 
heater wires are disposed in each plate and that the heater wires embedded in the panel heaters may be 
divided into regions so that the supply of power to the heater wires in each region can be controlled 
individually (column 4, row 65 through column 5, row 5) 

9. With respect to claim 6, the lower heated plate further comprises: a first plate; a second plate 
disposed adjacent to the first plate and forming a substrate supporting surface therewith; a first heater 
disposed on the first plate; and a second heater disposed on the second plate. In Makiguchi et al. there 
is a plurality of plates, each of which is capable of zone heating using individual heaters (heating wires). 

10. With respect to claim 8, the lower heated plate includes: a plurality of substrate supports (43) 
extending from the lower heated plate and adapted to support the first substrate in a spaced-apart 
relation relative to the lower heated plate. 

12. With respect to claim 9, the plurality of processing zones are vertically stacked. See Figure 1 . 

1 3. With respect to claim 1 0, the plurality of vertically stacked process zones further comprises: a 
lower heating zone immediately above the lower heating zone, wherein an upper heated plate of the 
lower processing zone is a lower heated plate of the upper processing zone. See Figure 1 . 

14. With respect to claim 12, the unheated plate is at least partially fabricated from aluminum, nickel, 
steel, stainless steel or combinations thereof (column 4, rows 29-31). 
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1 1 . With respect to claim 13, the unheated plate further comprises: a first plate; a second plate 
disposed adjacent to the first plate and forming a substrate support surface therewith. Makiguchi et al. 
teach that heater wires are disposed in each plate and that the heater wires embedded in the panel 
heaters may be divided into regions so that the supply of power to the heater wires in each region can be 
controlled individually (column 4, row 65 through column 5, row 5) 

15. With respect to claim 15, Makiguchi et al. disclose an apparatus for thermally processing large 
are substrates substantially as claimed and comprising: a chamber (25) having a substrate transfer 
window (57) formed therein; a plurality of vertically stacked heated plates (40), at least one of the heated 
plates adapted to support a first large area substrate (23); and a lift mechanism (28) coupled to the 
plurality of heated and adapted to selectively position at least one of the plurality of the plates adjacent 
the window. 

16. However, Makiguchi et al. fail to teach a plurality of unheated plates having at least one unheated 
plate disposed between each pair of heated plates, at least one of the unheated plates adapted to 
support a second large area substrate. 

12. Makiguchi et al. do however teach that each of the plates in the chamber is adapted so that the 
temperature may be individually controlled (from power source) so that different heating temperatures do 
not arise between high positioned substrates and low positioned substrates (column 4, rows 59-65). 

13. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided any of the plates in Makiguchi et al. as unheated (by controlling the power 
supply) in order to avoid different heating temperatures between high positioned substrates and low 
positioned substrates as taught by Makiguchi et al. 

14. With respect to claims 16, at least one of the heated plates further comprises: at least one 
heating element provided with a greater heat capacity along a first edge of the lower heated plate relative 
an adjacent second edge of the lower heated plate. Makiguchi et al. teach that heater wires are disposed 
in each plate and that the heater wires embedded in the panel heaters may be divided into regions so that 
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the supply of power to the heater wires in each region can be controlled individually (column 4, row 65 
through column 5, row 5) 

15. With respect to claim 17, at least a first heated plate of the plurality of heated plates further 
comprises: a first heating zone; and a second heating zone controlled independently of the second 
heating zone. Makiguchi et al. teach that heater wires are disposed in each plate and that the heater 
wires embedded in the panel heaters may be divided into regions so that the supply of power to the 
heater wires in each region can be controlled individually (column 4, row 65 through column 5, row 5) 

16. With respect to claim 18, the first heated plate further comprises: a first heater disposed in the 
first heating zone; and a second heater disposed in the second heating zone. Makiguchi et al. teach that 
heater wires are disposed in each plate and that the heater wires embedded in the panel heaters may be 
divided into regions so that the supply of power to the heater wires in each region can be controlled 
individually (column 4, row 65 through column 5, row 5) 

17. With respect to claim 19, the first heater is disposed outward of the second heater and along a 
first edge of the first heated plate, the first heater having greater heating capacity than the second heater 
disposed inward of the first heater. Makiguchi et al. teach that heater wires are disposed in each plate 
and that the heater wires embedded in the panel heaters may be divided into regions so that the supply of 
power to the heater wires in each region can be controlled individually (column 4, row 65 through column 
5, row 5) 

17. With respect to claim 20, the first heated plate is substantially rectangular. See Figure 2. 

18. With respect to claim 21, the first heated plate further comprises: a first plate member having the 
first heater disposed thereon; and a second plate member disposed adjacent the first plate member and 
having the second heater disposed thereon. In Makiguchi et al. there is a plurality of plates, each of 
which is capable of zone heating using individual heaters (heating wires). 

18. With respect to claim 24, Makiguchi et al. disclose an apparatus for thermally processing large 
area substrates substantially as claimed and comprising: a lower chamber body (25a); an upper chamber 
body (25b); a connecting member (sidewalls) coupling the lower and upper chamber bodies and defining 
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a chamber therewith; a large area substrate storage cassette (27) disposed within the chamber; and a lift 
mechanism (28) coupled to the cassette and adapted to vertically position the cassette within the 
chamber; wherein the cassette further comprises: a plurality of vertically stacked heated (40) plates 
adapted to support a first large area substrate. 

19. However, Makiguchi et al. fail to teach a plurality of unheated plates disposed between each pair 
of heated plates, at least one of the unheated plates adapted to support a second large area substrate. 

19. Makiguchi do however teach that each of the plates in the chamber is adapted so that the 
temperature may be individually controlled (from power source) so that different heating temperatures do 
not arise between high positioned substrates and low positioned substrates (column 4, rows 59-65). 

20. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided any of the plates in Makiguchi et al. as unheated (by controlling the power 
supply) in order to avoid different heating temperatures between high positioned substrates and low 
positioned substrates as taught by Makiguchi. 

21 . With respect to claim 25, at leas one of the heated plates further comprises: at least one heating 
element providing a greater heat density along a first edge of the lower heated plate relative to an 
adjacent second edge of the heated plate. Makiguchi e al. teach that heater wires are disposed in each 
plate and that the heater wires embedded in the panel heaters may be divided into regions so that the 
supply of power to the heater wires in each region can be controlled individually (column 4, row 65 
through column 5, row 5) 

22. With respect to claim 26, at least a first heated plate of the plurality of heated plates further 
comprises: a first plate member; and a second plate member forming a substrate support surface with the 
first plate member. Makiguchi et al. teach that heater wires are disposed in each plate and that the 
heater wires embedded in the panel heaters may be divided into regions so that the supply of power to 
the heater wires in each region can be controlled individually (column 4, row 65 through column 5, row 
5). 

23. With respect to claim 27, at least a first heated plate of the heated plates further comprises: a first 
heating zone; and a second heating zone controlled independently of the first heating zone. Makiguchi et 
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al. teach that heater wires are disposed in each plate and that the heater wires embedded in the panel 
heaters may be divided into regions so that the supply of power to the heater wires in each region can be 
controlled individually (column 4, row 65 through column 5, row 5). 

24. With respect to claim 29, each pair of first heated plates having at least one unheated plate 
disposed therebetween defines an independently controllable heating zone. Makiguchi et al. teach that 
heater wires are disposed in each plate and that the heater wires embedded in the panel heaters may be 
divided into regions so that the supply of power to the heater wires in each region can be controlled 
individually (column 4, row 65 through column 5, row 5). 



20. Claims 7, 14 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Makiguchi 
et al. as applied to claims 1-6, 8-10, 12-13, 15-21, 24-27 and 29 above, and further in view of U.S. Patent 
No. 4,386,255 to Berkman et al. 

21 . Makiguchi et al. disclose the invention substantially as claimed and as described above. 

22. However, Makiguchi et al. fail to teach any of the plates including one or more slots therethrough. 

23. Berkman et al. teach the use of slots in a substrate supporting portion for the purpose of avoiding 
temperature gradients and providing an optimum temperature throughout the substrate supporting portion 
(column 3, rows 7-10). 

24. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided one or more slots in the substrate supporting surface of Makiguchi in order to 
avoid temperature gradients and provide an optimum temperature throughout the substrate supporting 
portion as taught by Berkman et al. 

25. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Makiguchi et al. as 
applied to claims 1-6, 8-10, 12-13, 15-21 , 24-27 and 29 above, and further in view of U.S. Patent No. 
6,046,435 to Holden et al. 

26. Makiguchi et al. disclose the invention substantially as claimed and as described above. 
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27. However, Makiguchi et al. fail to teach an unheated plate is fabricated from glass, ceramic or 
combinations thereof. 

28. Holden et al. teach the use of glass-ceramic material in a heating apparatus for large-area 
substrates because of the low thermal expansion of glass-ceramic material (column 3, rows 6-23). 

29. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided glass ceramic as a material in the apparatus for processing large-area 
substrates of Makiguchi et al. in order to take advantage of the material's low thermal expansion as 
taught by Holden et al. 

30. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Makiguchi as applied to 
claims 1-6, 8-10, 12-13, 15-21, 24-27 and 29 above, and further in view of U.S. Patent No. 5,259,881 to 
Edwards et al. and U.S. Patent No. 4,979,464 to Kunze-Concewitz et al. 

31 . Makiguchi et al. disclose the invention substantially as claimed and as described above. 

32. However, Makiguchi et al. fail to teach a vacuum pump coupled to a first port formed through the 
chamber; and a gas source coupled to a second port formed through the chamber. 

33. Edwards et al. teach the use of a vacuum pump connected to a port in a batch preheating module 
for the purpose of maintaining the module at high vacuum (column 7, rows 8-25). 

34. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 

o 

was made to have provided a vacuum pump connected to a port in the apparatus of Makiguchi et al. in 
order to maintain the apparatus at high vacuum. 

35. Kunze-Concewitz et al. teach the use of a gas source coupled to a port of a batch substrate 
processing apparatus for the purpose of introducing clean air into the apparatus and air conditioning of 
the apparatus (column 5, rows 22-32). 

36. It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided a gas source couple to a port formed through the chamber of Makiguchi et al. 
in order to introduce clean air into the apparatus and air condition the apparatus as taught by Kunze- 
Concewitz et al. 
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37. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Makiguchi as applied to 
claims 1-6, 8-10, 12-13, 15-21, 24-27 and 29 above, and further in view of U.S. Patent No. 3,832,815 to 
Balaz et al. 

38. Makiguchi et al. disclose the invention substantially as claimed and as described above. 

39. However, Makiguchi et al. fail to teach an insulation layer disposed over the chamber and having 
a thermal conductivity of less than about 0.035 watt (m-degrees Kelvin). 

40. Balaz et al. teach the use of ceramic fiber blankets for the purpose of providing an insulation layer 
to a furnace that is characterized by good retardation of heat flow and permits rapid rates of heating and 
cooling with a concomitant economy of heat (column 1, rows 6-22). 

41 . It would have been obvious to one of ordinary skill in the art at the time the Applicant's invention 
was made to have provided a ceramic fiber blanket with a low thermal conductivity in order to provide an 
insulation layer to a furnace that is characterized by good retardation of heat flow and permits rapid rates 
of heating and cooling with a concomitant economy of heat as taught by Makiguchi et al. 

Conclusion 

42. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
USP 5,607,009; USP 5,674,786; USP 6,399,923; USP 6,414,276; USP 6,506,994; USP 6,610,967; USP 
6,688,375; USP Pub. 2004/0065656 A1; USP 6,723,964; USP 6,765,178; and USP 6,897,411 each teach 
thermal processing of flat substrates. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Karla Moore whose telephone number is 571.272.1440. The examiner can normally be 
reached on Monday-Friday, 8:30am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Parviz Hassanzadeh can be reached on 571.272.1435. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 
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